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FOO BIT OPTIMIZATION PROJECT 



Meetine Schedule 

Date: 5/22/98 Time: 1 .30 PM Venue: Conference Room, E 1 59B 
Agenda 

1. Introduction by S.J. Huang. 

2. IDEAS program validation and development. 

3. Analysis of current FOO bit design. 

4. Benchmaridng of FOO bit with respect to F05 and FDS bits. 

5. Development of FOO bit design. 

• Preliminary Insert Designs and their comparative analysis. 

• Variation of Insert counts and consequent results. V^^^ 

• Modification of bit cutting structure with results. 

• Discussion of results followed by recommendations for future 
development. 



iQ FOO BIT OPTIMIZATION PROJECT 

SMITH irJTERNATIONAL, INC 

20 Agenda 

■ IDEAS PROGRAM VALIDATION AND DEVELOPMENT 

■ANALYSIS AND BENCHMARKING OF CURRENT FOO BIT DESIGN WFTH 
RESPECT TO F05 AND FDS BITS 

■ DEVELOPMENT OF THE FOO BTT 

■ NEXTSTEP 

■ REAL TIME CHALLENGES 

■ SUPPLEMENTARY WORK 

3 □ Program validation and development 

■ Duplicating field results 

- W.O.B.= 7-13 kdAN 

- R.P.M,=80-240 rpm 

- R.O.P.=35 m/hr 

■ IDEAS Parameters & Results 

- Rock Types 

■ Ductile 

■ Brittle 

- W.O.B.=10,000 kg-f 
-R.P.M.=140 rpm 

- R.O.P.=24-28 m/hr 
■Verifying performance trends 

□ Analysis and Benchmarking of current FOO bit design 

■ Identifying Key Performance Parameters 

- RO.P. 

- Cbverage 

■Comparison with FDS and F05 Wt designs 

5Q The Target 

■ DUOILEROCK 

- R.O.P.=24.82 rrVhr 
-COVERAGE=56.02% 

■ BRnTLEROCK 

- R.O.P.=26.95 nrVhr 

- COVERAGE-39.59 % 



6 □ Development of FOO bit design 

■ Insert shapes 

- 10 different shapes compared 

■ Row counts 

- Adding and subtracting inserts from ail rows 

■ Cutting structure modifications 

- Improving core design 

7 □ Selection of Inserts 

■ CONVENTIONAL DESIGNS 
-CHISEL 

-VECTOR 
-CONICAL 

■ EXPERIMEI^AL DESIGNS 

- I^AVERICK 
-DURA 
-COBRA 

8 □ Surpassing The Target in Ductile Rock 

■ INSERT SHAPES 

- R.O.P. = 12% Increase [Vector] 

- COVERAGE = 4% Increase [Vector] 

■ROW coum^s 

- R.O.P. = 16% Inaease [-1 Insert on each row] 

- COVERAGE = 5% Inaease [-1 Insert on each row] 

9 □ Achieving The Goal in Brittle Rock 

■ INSERT SHAPES 

- R.O.P. = 62% Increase [Vector] (Coverage being 5% lower) 

- COVERAGE = 5% Increase [Ctoncept] (RO.P. being 9% lower) 

■ ROWCOUrfTS 

- R.O.P. = 15% Increase [+1 Insert on each row] 

- COVERAGE = 14% Increase [+2 Inserts on each row] 

10 □ Next Step 

■Combination/selection of optimized insert shape for drive rows 

■ Optimize cutting structure 

- Bottom hole profile 

- Individual Row counts 

- Skip pitches 



■ f=orce Analysis 

- Balancing cutting structure based on forces 

■ Study of gage area 

nQ Real Time Challenges 

■ Ir^rt Retention 

- Iceman 
-Trxicut 

■ Insert Rotation 
-Iceman 

- Off-gage 

■ Insert Breakage 

- Iceman 

- Off-gage 
-Trucut 

■ Cone Peeling 

12 □ Supplementary Work 

■ IDEAS progr^nn development 

■ Lab testing 

- Single insert indentation tests 

■ Insert manufacture (Including RTW In the design loop) 

- Injection Molding 

- Punch and die process 

■ Patent Issues 



IDEAS Calculation Summary 

Project : /users/f a829.7/ideas/orca-bit 

Diameter of Bit: 7,87 (in) [200 (mm)] 

Weight on Bit: 22046 (Ibf) (10000 (kgf)] 

Revolutions per minute: 140 (rpm) 
Revolutions of Simulated: 40 (rev) 

Hardness coefficient of Rock: 14504 (lbf/in2) [100.0 (Mpa) 1 

The Critical Contact Depth of Rock: 7.874 [in] [200 0 (mm)] 

Anti-breaJcage Factor of Rock: 1000.000 (Mpa/mm) 

Borehole area: 48.707 (sa.in) 
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Contact Percentage of shell to Rock 5.3125 % 
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